Anemia in pregnancy was common among unbooked pregnant women. It was also common among parturients with asymptomatic malaria parasitemia.
Introduction
Each year, approximately 50 million women living in malaria endemic area worldwide become pregnant, of which more than half live in tropical Africa with intense Plasmodium falciparum transmission. 1 An estimated 10,000 of these women die as a result of malaria infestation and more than half of these deaths are due to anemia resulting from malaria. 1 Up to 20% -58.4% of asymptomatic parasitemia in pregnant women has been reported with anemia as a major complication. 2, 3 Optimal hemoglobin level is important for both maternal and fetal well being during pregnancy. Seventy percent of pregnant women in Nigeria suffer malaria. 4 There is inevitable subclinical hemolysis associated with asymptomatic malaria parasitemia which contributes significantly to the almost universal anemia found in pregnant women in the tropics. 2 There was a report of increased destruction of both parasitized and unparasitized red blood cells during malaria infestation. 5 Apart from hemolysis, asymptomatic malaria parasitemia has been associated with decreased iron absorption from the gastrointestinal tract. 6, 7 Suggestions has been made for maternal anemia to be used for surveillance of malaria control in malarious sub-Saharan Africa. 8 It has been reported that prevalence of severe anemia attributable to malaria among pregnant women of all gravidities is 26% and that timing of infection during pregnancy had no effect on maternal anemia. 9 The WHO criterion of hemoglobin concentration less than 11.0g/dl was used in this study as a universal standard for anemia not to underrate the burden of anemia in pregnancy in our environment. The report from Calabar showed 59.6% prevalence of anemia in pregnancy among asymptomatic malaria parasitemic clients at their first antenatal visit. 10 This study is aimed at determining the prevalence of anemia among unbooked parturients as well as the association of anemia in pregnancy and asymptomatic malaria parasitemia in labour at Federal Teaching Hospital Abakaliki. This will show the enormity of the problem, create awareness and help to scale up preventive measures against malaria in pregnancy to reduce the morbidity and mortality associated with this in the Obstetric community.
II.

Materials And Methods
This prospective cross-sectional study was conducted in the Federal Teaching Hospital, Abakaliki, Ebonyi state, Nigeria over a period of three months from March to May 2012. Federal Teaching Hospital is the major tertiary hospital in the state, located in the capital city, Abakaliki, Southeastern Nigeria. The state has a population of 2.1 million people as was reported in 2006 by the National Population Commission. Malaria transmission is holoendemic in the state. The study population included all the unbooked pregnant women presenting in labor at term within the study period. The exclusion criteria were those who refused consent, preterm labor, multiple gestations, HIV in pregnancy, antepartum hemorrhage and those with symptomatic infection.
A structured data sheet was administered to the women by the authors after explaining the purpose of the study to them and obtaining an informed consent which was re-confirmed in the postnatal ward after delivery. Information obtained included age, parity, gestational age and social class. After aseptic procedure, a sterile syringe was used to collect 5 milliliters of blood from the antecubital vein. This was preserved in a prelabeled EDTA bottle for each parturient for estimation of hemoglobin concentration. A thick and thin blood films were also prepared on two labeled glass slides for each parturients.
The hemoglobin estimation was done using the hemocue system (hemocue AB, Angel-holm Sweden) which consist of a pre-calibrated, portable, battery or main operated photometer. No dilution was required as blood was run by capillary action directly into a corvette containing sodium nitrite and sodium azide that convert the hemoglobin to azidemethemoglobin. The absorbance is then measured at a wave length of 565 and 880Nm. This is reliable as high level of bilirubin, lipids or white blood cells do not affect measurements. 11 The blood films were stained with 5% Giemsa stain for twenty minutes after which it was rinsed with water air dried and microscopic examination done under oil immersion at 100x magnification.
Anemia was determined using the WHO standard of hemoglobin concentration less than 11.0g/dl. Anemia was classified as mild at hemoglobin concentration of 8 -10g/dl, moderate at hemoglobin concentration of 6 -8g/dl and severe at hemoglobin concentration of <6g/dl. In the slides reading, parasite density of 1 -10/0.25µL of blood or more was regarded as positive. Those affected were managed according to Obstetrics and Gynecology departmental protocol. The samples were prepared read and analysed by each of two experienced laboratory scientists dedicated to the study to ensure quality control.
The Research and Ethics Committee of the Federal Teaching Hospital approved the study protocol. The minimum sample size of 206 unbooked women for the study was calculated using 16% 12 prevalence from a similar study in the state with the formula for sample size calculation proposed by Daniel, Lwanga and Lameshow. 13, 14 The coded data was fed into the computer using Epi info TM programme (2005) of CDC Atlanta USA 3.3.2 version and analysis done. Logistic regression was used to determine level of associations while keeping the confounding variables constant. Level of significant was set at P-value less than 0.05.
III.
Results
A total of 250 parturients participated in the study. The prevalence of asymptomatic malaria parasitemia in the study was 77.6%. A total of 117 (46.8%) parturients had anemia in the study. The mean age of participants in the study was 28.2±7.2 years and ranged from 19 -45 years. The mean parity of participants in the study was 2±1.7 and ranged from para 0 to para 5. Majority of the parturients were of low socioeconomic class (class4&5). None of the parturients without parasitemia had hemoglobin concentration <11.0g/dl. Among the 194 parasitemic parturients, 117 (60.3%) had anemia. These were illustrated in Table 1 . One hundred and seventy six (89.8%) had parasite density of one plus (+) out of which 43.8% had hemoglobin concentration of ≥11.0g/dl, 53.4% had mild anemia and 2.8% had moderate anemia. Among the parturients with two plusses (++) of parasite density, none had hemoglobin concentration ≥11.0g/dl. This was statistically significant (x 2 = 31.735, P value <0.001). No parturient had severe anemia. This was illustrated in Table 2 & 3 The correlation between malaria parasitemia and hemoglobin concentration was tested using logistic regression and the result showed a negative coefficient of -1.329, standard error of 0.356, F-test of 13.9565 and a P value of 0.000246. This showed a strong correlation between anaemia in pregnancy and malaria parasitemia.
IV.
Discussion
Anemia in pregnancy is an important cause of maternal morbidity and mortality directly or indirectly. Malaria in pregnancy is an under-recognized cause of anemia in endemic areas as it is usually asymptomatic. 15 The high prevalence of asymptomatic malaria parasitemia in this study shows the enormity of the problem. This prevalence of 77.6% however is lower than 95.4% reported in Calabar. 16 The prevalence of anemia among the parturients that actually had malaria parasitemia as deduced from was 60.3%. This compares with the report of 59.6% prevalence from Calabar but lower than 71% reported in Lagos. 10, 15 Anemia may be due to hemolysis as a result of malaria parasitisation. There is also increased destruction of both parasitized and unparasitized red blood cells in the spleen during malaria infestation. 5 Asymptomatic malaria parasitemia has also been associated with decreased absorption of iron from the gastrointestinal tract. 6, 7 The study demonstrated strong negative correlation between asymptomatic malaria parasitemia and maternal hemoglobin concentration which was significant. Anemia also increased with parasite density in the study. This buttresses the impact of malaria parasitaemia on the level of haemoglobin resulting in anemia in pregnancy.
V.
Conclusion
This was high prevalence of anemia among unbooked parturients. Anemia in pregnancy was common among paturients with asymptomatic malaria parasitemia and the level of anemia was directly related to the level of malaria parasite density.
Recommendations
There is need to scale up preventive measures (ITN, IPT and effective treatment) against malaria in pregnancy due to the observed impact of asymptomatic malaria parasitemia. Vector control measures should also be put in place to reduce the level of malaria transmission in our environment.
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